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The display includes several pixels. Each pixel (200) incudes a 
transistor (250) with a gate, a source and a drain. The gate is coupled 
to a select line (210). The source is coupled to a data line (220). A 
second transistor (270) has a gate, a source and a drain. The gate of 
the second transistor is coupled to the select line. The drain of the 
second transistor is coupled to a VDD line (295). The source of the 
second transistor is coupled to the drain of the first transistor, A 
third transistor (240) has a gate, a source and a drain. The gate of 
the third transistor is coupled to the select line. 
A capacitor (280) has two terminals. The source of the third 
transistor is coupled to the first terminal of the capacitor. The 
second terminal of the capacitor is coupled to the drain of the first 
transistor. A fourth transistor (260) has a gate, a source and a drain. 
The source of the fourth transistor is coupled to the drain of the 
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first transistor. The gate of the fourth transistor is coupled to the 
source of the third transistor. Finally there is a light element (290) 
with two terminals. The drain of the fourth transistor and the drain of 
the third transistor are coupled to one terminal of the light element. 
ADVANTAGE - Reduces current non-uniformities and threshold voltage 
variations in "drive transistor' of pixel structure, 
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2o0^i-^:f-;bS:;tt-SfigWa$** (3 8 0) T'feoT, tffam4<7)N^i/i; 

W g|i ( 3 8 0 ) t , 
S:-^tfi/X7^A (5 0 0) , 

1 1. ^!K<7)fcrd7-fe;b5:^ti'T-'-fXyU-< (520) T'feoT, #t^i7-fe;b (7 
0 0 ) A< , 

y-h, y-X&U*Kb'f>$:WtSlgi0h^>S^"::?.4f (7 10) T'^oT 
, - V tr^'^z. V ^ V =7 ^ y (7 70) tc^-^sn, Ky->?.A^7^-^f^>f> ( 
7 60) {Zf^-^-^t\r-m i <0 h y V 7 9 (7 10) i:, 

>!f-l>\ y->?.S.t>*KU>f>$:;&-r-S02(7)K^>S/X^5f (7 20) T'S)-dT 

, HfffBII i(0\-^yV790)Viy-( yij^mt^ 2® h^>J^5^^<Z)'y - h {cis^$ 
4x:fell2(7)h^>f:^X:}i (720) 

2o©^f-^^;i/$:;g-tSl/i>X^ (7 5 0) T-S>oT, luiail20[)h^>S^' 

x4fCDy-x;!)'^l/f:;>■;^.^<D^f-$:^;b«)e>%®lo^c^£^$4^fe^/2;x^ (7 



(9) i|fa2 002-5 14 3 20 

5 0 ) t , 

2 -Doy - ^ ± jv ^m-t ^mmuit (74o) t-^ot, mns.m 2 <d h y 

740) S:#tf-r'-<>?.yU-Y (520), 
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1 99 7^4^238 {CaiMS4X^>KBI^ffi0|g6O/O44,174#<;3flJ 

I? *«J F 33615-96-2-1944(7) T. * IB Sfe (D 3? if $: T Jfc $ tl ;t 
o ^i^HIia^ti, *|6^g (C V^ T fit*^ ^ (certain) «l=fO$:Wr€>o 

*^-f4>RUfg|fflf|jEE^'ffc SriSMi-S e -b ;i/SIJt, t>' h5 83 T 5^ ^- ^ v h U «y 

■fJ:e>tC, vSU>v>>xTKb'-vi'>y?:ftfflUTb:-^-lr;b7b<i3SW$n-5 (iUu 
minate) „ ^ fi<> -7-* •< X U 1 0 0 ti . ?ffj in - -ElXJ fi h.) tC ffi g $ n 

^ J^t" - -St m^mm 1 l OJ^Ofp-lrU^ hfg^$IMl2 0$:M*Lii^-ev^S„ 
=S-n-{ia-^^>i3 0^iiLTlii{c^K>34x, ^ffSf-S^b^A^^ 
>l40$:M^^T*ff£i;■r^t"^'■fe;^*^^gl&$ii:64^So i/ zf-^ b- V y if yi. ^ 

T n - K ^ ^1 -5 . 

JfinL, a>5r<D^-f:7>^UHr5^^yPi;- (M;^«?S^5=''<'Xyu-f (LCD) 
& t>' 18316 ^VtT-K (LED) T-'YX^H-) Mffl$tlT$TVv^„ 3^1^, 

02o(Dajl5(DMil?&MM{±, LED/)«|§^igBT'S)oT, (LCD 
^) * U =fe>yt "7 - J^^±OfiJ * ^ S 3 t fS)-?) . LCDtCfelxT. ^Jfetto:) 

■b^'US: r:t7j i-Sfe«)tCS^/\-r7-$:?B^-r-5. 3tllC^LT, LED (Xti 
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OLED) •r-/7.-7^l/>f{i, mW) ^ H r=. ^ JV (D ^ ^ mm L . ^yt y 1 tr^'-fe 

o L E D \^ jim'^i:mm u^t^-t xy^u-fti, -mmm.^i&m't i> z. 

^tiit. mMiz ^ ^mm h ^ y :x ^ & h ^ y i> ?[^t^-^<Dmi&mf£ KU 

7h^C^B|gLT^^€)o OLED<Z)^S$/)vOLED$:igii-r-5«gStCiti 

^ L T s z: A'^ipj o fc, 

«S£*^s*otcyD i^'^A^nxis*;, -en7!)^e>iR*$*v^o 

i^t:) <•) (DmmmmX' it. :t-h-ea (auto zero) SEE&St^LTffilt-rSp*- 

^-h-if~n(Z)«ffi«, mm h ^ y X ^ (D m mm !± i: 9j] iz mm -t ^ 

o (c. IbF U S m « EE tc SI ^ -r -5 - ^ m ffi Tb^ -fe ;u 5: M t« f -5 tc, ^ 
, il ffl $ -5 o 

flfi<Z)|li6?^«T' Ji, U ^ L E D (OLED) if ^ }V mmiHlZ M ^ ^ 

0 SB <D ® * :^ m W 

*f8W<^i5[3trt^{i. ^.^SSlcrajSLT. JiJlT<Z)|¥lffi;^mW&^0. -r-SZii 

iz J: ^ X m M izmm ^ n ^ z t X ^ ^ , 

m I it. h V V ^ 7^ T \^ ly i/ y ^ y ^ y - <D -^r a y mX' i!> ^ , 

m 2 it. ^mm(Dr T- b *j y ^ l e d if ^ iz j\,m'^o)mmmx s>> ^ 
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ffi <D HI s& m T- ^ „ 
(Z) m 8& 0 T' *> s . 

lavti. :^^m<D7 ^ -{ h u «v^xL E D \d ^ jv mm.o:> ftw (D m^m 

02 ^^m<D7 f ■{ zf-^ h ^) y :^ L E D iz ;vmj& 2 0 0 (DmJ^m 

9 X' & ^ mm h y X (TFT) ^mmLxmn^n^. mc j: o iz. 
h \,^mmmmizi5\>^x . 7 ^ zf^ v ^ l e d ^ iz jvmM^t. mm^ 

^^-i \^ (OLED) &II*ii^T^^5o Jjs:bf^'-fe;u«^tt^|^h^>i/x 

^yt9'^:t-]^<Dm(D9^y'i:mmhxmn^n^ztti^X'^^zit.i}^mm^ix 

Lfe J: e)tCg|ffl:^^-ttS:^t-S^e>lf, ^IS^Stt, M ^ M ji L T - ^ 05 S 
*fgW&. *-<D fcf -7 -fe e ^' -fe U T Ttca^-r if ^' t ;b ^* 

•< u $: ff^ ^ ^ s «?) (c fffl CD t° -fe ;b t ( M x. « a2 ^'J t? ) ^ ffl f § zi -e 

nk-tti^. h ^7 y V 7. 9 (D - 7. ii^nj^'*)- -< y \.zmjii-t i> z. t. ^mm-^ t\.tjL\,-) ti\,t 
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(13) #^2002-5 14 320 

laZlCOVNTizE^^o t:°^-fe;i/«ig2 0 0{i, 3oCDPMOShv>S/X^{J2 
40, 250. 260, NMOSh^>i>XiJ«270, n>7'>^f-280&tKL 
ED (OLED) 290 (ytSHU) &^t/. -fel/i'h^-f>210»i, 
X.4f24 0. 2 5 0 Zitt>*2 70<Z)'iF'-N(C*S^$*lTVvS„ f-'-^^^-TXih^ 
>£;x^ 2 5 0(DV-XtC^S^$tt, + VDD^^>{iK^>i^>t^f 2 7 OCJQKU 
'f>tC^^$ixTV>S. OLED29 0C01oa)mS«, h5>i^X-Jf24 0& 
Of 2 6 0 K U-f > tCi^-^S tlT Ir^e, h > iy :^ ^ 2 4 0 (OV - 

2 6 0 a>f - h RZJ^ zj y 2 8 o©i ocd^-^^;kc^^$4x-Cvx 

*i^ic, h^>f:/'xaf250CDKl/-i'>> b^>i;^x^270®y->(., h 
^>S^":^iJr 2 6 0<©y-XS.0f3>7^>-9-2 8 0(Z) 1 o<Z)^- = :^;l/{i, 1 

*tfi/-fe;u*»Jt2 0 0{±, ;*c$;&Siffl«j!± (Vt) ^^-tt^TtTT, 

mtMmm^mm-t^. n^^^^^t. o led ^mm^xf^-rj^m^^imwL. 

- ^ Rxy- Mmmm y X. - X \z is X m ^ t\, ^ . 

0 - F -7-' - ^ 7 JC - X 

^ ± }Vmm2 0 Oti, ia^>5:-bUi' h^-<>2 1 0S:S6i&$*S3iifC<ko 
T5=^-4f*'n-K$nf#^o mt>, "^E. \y ^ y ii^ i"o-j fct<vh$ti.5ii 

, V'y y V X^ A. (240) « r;4->j {c^tl,, OLED290(D^^iiW<Z)m 
ffi/)'h^>i^"X^P2 (260) <D'5;'-h{cilie,4x5. ^^(C. h^>i?x^fP 

1 (2 50) r;t>j tc$ti, ^*-^?^'f>220 *^e><7)-^<Z)mSS7b^h^ 
>i/"7.<5?P2 (2 60)&t>'OLED29 0«)M:&&Sg4xS„ait., h^^S^X 
^ 2 6 0{i, «S£^2 3 0 {Cj:oTl^i&3*lfemSSS:TtfSfe«btC:t>(C-rs. 

•r-^^^>$:igI&fSS^2^2 3 0 {i, ^ - ^ \z. ^ -o X •:f n i^'^A^ti 

Tv^^o h^>S/x^? 2 6 0 (lgtjrh^>i;?x^?)<OV-xmffi'\cD>f-h{±, 



n 
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4f^2 0 02-514320 



7 0) ti i {C$tlT, m^x+VDDttOLED2 9 0 *>e,i3J»Jgt^*l-5. — 

^(Dm^^M 2 3 0 % . y - X *^ e> >:f - h ^coajE 5: g aissi L , @^>!t--/'«F^ 

-fyffl (®ffi) $:h^>i>'Xi?260lC^lS$-tir. :iJ<Ut/U:a>TFT260<7) 



X ti 5 -f h -9- -f 
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f<7);4--^tC*S, HJt>, h^>S/X^ 2 6 0 (Dm^mn ^ 
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a ^ ^ ^ m m L X ^ f^^^ &} X' $> ^ , NMOSh^>i/^^lNltt, PMOS P 

3 h ^ y :^ it 6 I 0 x-mm^ nx \>^s> , iaAn©^-f> (mm^ ^ z^) 

G 2 0 it h ^ y P 7. St 6 1 0<Z)'^f-h {CM^^ mmo) PMOSS^^i^X^ 

ilt-StC, la 2 6 <D If ■fe;b^it{i. h "7 > yt. -St 2 6 0 <DV SG±X'(D 
Sm^y^ h ^ -^-J ^ > VmmiZ J: X . *fcOLED2 9 OSrJiLT — ^<D«g£2r. 
%:m^-t ^ Z. tlZ J: ^X . jKUi/U=/>TFT;&t>'OLED<7)^^(Diltt^ffc$: 
It ^ J: o ic^ft $ 4xT t> « . SIgg. H2&t)f|g6®br;^-fe ;bfl|itti, d - K 
ftOffiSfla -7 m - X<DM:& <7)«t|3{ciS Sffi -rs iiS ;&»f^ fig f S ^ 
J&'^T'^So Z:tie><7)e'?-fe;i/^igtt. OLEDX«tf^'-fe;U/JfUixU=l>TFT 

^-fA^r/lr-rSKStMCOO L E Dt^^" 7. ly ^ ^ Wt$f -t ^ t:L tb iz Mif ^ tl ^ :i H 
ti^X' ^ 

m 3 it. T ^ ^ y -7 b 'J y 7. iz ;v mm o) f^w 0) mmmm i: m r . n 
m(ommmm^zi^v^x . - -si ^ -< ymi±it. ^ Ji^m^^p^xmrnizmm^ ti 

m3 iZ'D\,^xm^^. tf^-fe^i/^jgaooii, 4 -D <D p MO s h ^ y iy 7 ^ ( 

360. 365, 370, 375), 2 (D n y y •>)■ 3 5 0 ^ZJ^ 3 5 5 R L 
ED(OLED) 3805:^ ti". tl/i'N^'r>320tt, h^>i;?X^360 
<D^-h{C^^UTV^-g>„ -T-'-^^-f^S 10{ih^>i/X^3 6 0(DV-xtC 
^^$4x, + VDD5'<>'tiS^>'i>X^5f3 6 5CDV-xS.t>':3>7-'>-9-3 5 5 (D 
1 oa)^?-«:>-;i/{C^^3tlTl^S. - h if a ^ y 3 3 0 {ih^>S/'X^f 3 

$tlTV^S. OLED2 8 0<Z)10<^®:®ti, h^>£;?>^.'{l3 7 5<Z)KL/-Y>{C 
^^3^^TV^€>o h^>£>'y^t5?3 7 5«)y-7.«, h^>i?:5^^f3 6 5&t>*3 7 
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3 5 0CDloo<$^-^-^;l/^c^g•&$4^T^^S, S^tc, h^>i/"7.^r3 6 5(D>!f 
-h. h^>S/^^3 70<Z)y-X, n>-x>-y-3500)l-:3©^-^:^;i/^tJC 

^•t. BP*., 1) :t-hi?D7:c-X\ 2) 0-K5=-'-^^^3i-X. 3 ) mm y 
h if □ 

:t - h a -( y 3 3 0 RZy mm ^ -( y 3 4 0 tT' rp-j {C-fe>yh$*lSil, 
h^>i;^X^P2 (375)&t>'P3 (370) r^f^j {c^fc^, 

s?:x.^pi (3 6 5) «)KU'f>{H!J<z>Sffitt, ^ip'-htciiien. -^^l<^tc4f^7^ 

r^tC, flg^^-f>340ttr/\^j{C-fe'yh$ti, h^>i;x^P2 3 75 
r:t:7j {c$ns, tr^'-fe;HiIS!&{±, N^>i^X:5rpi 365 (Iglfh 
^>i/"^^) CDBffflfc^^tj, ^-oXt"- ■ii^ y<D mmm&t. nyy'y -if- cc 
350ON^>i/-;^4?Pl 365 © <3D <Z) II M T' S mi£ ( Jj" - K 

X^JJ3 6 5G)Vsg5: S^>>^'X^ 3 6 5<7)H«ttE{C-fe>v hfSo 3^1*, ?^IC 
, hv>i/X^PI ( 3 6 5 ) ±tc, BHami±^ft(CBSfi^;& < H^;t -A 
zrmm^m^-t ^ , S^tC :t-h-fe*P^>f>3 3 0{i r/x^j {c-fe^vh3|i. 

h^yt:^ 7.^ Pi 3 6 5 0)^- h ^mm^^o Jt--h-eaG)ae^i±. zin/)^^, 

■fe-i/hSti-So -r-^fSlIti. N^^i^x^Pl (3 6 5) cD^^f-hitcn^^^ 
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$nSo CKDiotc, h 9 > t/" ^ 3 6 5 CO V sct*^ — ^<^«8^^"^;l/$:ti^t- 
sfc^^)^c. h ^ > i^" ^ 3 6 5 {C /I K ^ -^^flffi Srffi^fS o Z it a 

^HXy^h (deselect. MURti' h ^ -t ) D - 7 i - X O il fig -r' - 7 x - 

T^-^«ffi*^h^>i;XiJ?Pl (3 6. 5) <7)>^'-h±T'iBti:3*l,.Si;. fiB^^ 
'f>340 7!)Wp_j{c-fe«yh$tl, h^>i^:^ifP2 3 75 7!)^r:;j->j{c$ 
tlS. h^>£>'X^Pl 3 6 5 {C<fcoT«*&$tl-5«t^ti, OLED3 80$: 

tciegi$ti, msgj^oig 2 6 T- J:«E u i e> tC, « T- <D J: m 

l2I4lC-3VvTj4^S„ t:'i'-fe;i/^)t4 0 0 {i, aoCOPMOSS^VvX^ ( 
445, 460, 465) , 2o(Z)n>7'>'-y-450&t>'455&t>'LED (O 
LED) 4 70S:^ti*. 1zUi'h^^>4 20 t±, h^>t;x^44 5(7)^;'-h 
{C^^UTVx-S. 7^-^f^-Y>4 1 0 it h y V 7. 9 A A 5COy-X(Cjg^$4x 
, VSWP^-f>{ihv>5^X^4 6 0<Z)V-X, n>-?>-9-4 5 5(D10(7)^f 
-^■^;U{C*£^$n5. - h-lfD^-f>4 3 Ott, h-5>S>"X^4 6 ^ (H >f - 
h^C^^$^lTV^^, OLED4 70c^IO©fiiS(t, l>^>S;'Xi5»4 6 5;&.t>' 
4 600)KV^>{C^S-^$4xTV^-5<, h^>vX^!44 5(7)KU'-f>{i. 
4 5 0 0 1 o(D ^-^:>-;uicJg^$4xT(r>S, ft^tC, y V 7. ^ A 

6O0D/f-K, h^>S;'X^4 6 5iDy-X, 3>^>+>-4 5 0<Z)lo(?DiJr-$ 

■:^;^«:^>*zI>T'>■b-4 5 5«)loc7)^^-^:^;l/^i, ^xM^^tiTt^s, 

J;UI¥*BH, 04 ti, 3oi07a:-X<Z)*T-l&f^S*lSt:i7-fe;b^j§4 0 0 $: 
fiPt>, 1) ;f-h-lfP73i-X. 2) D-Kf^-^f^x-X, 3) fig^7 
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X - X * -5 . 

yir - h a a (vswp(cd;s) y x. - X 

VSWP (.mfl/^^m mx.^m&) it ^a-U (J:»J(Sv>, lower) «BEj 

(0lJ;t{f, ^ / y > ■7°<7):^- - ^'-e, O L E D ft tt(cfiS# U T ) 5:'>L-t'ogS 
-t J; e) tcg«? ^ tvS. P-C^m/Ett, n >5= ic*£-^ S nfe Cc ( 4 5 0 ) i: 
h^>i>X*P4 (44 5) i:0O^(Di?iify-K (ftCj:S^f-f<Ji-2/H>;& 
LT'h^>i;>X^Pl (4 6 0) VG(Pl)<^'t^-H^:iH^T^^$nSo 
ifn^-f>430ti. ?>:{C rp_j -fe>vK$4x-S>, h^>2/X^5?Pl (4 60) 
(J^t&h^>i^X^) tt. h^yyx9P 3 (4 65) feEB z: tC J: -o T 

^ - Kil bT-a^Wtcj* iz ^ h ■< y 4 z 0 it rkirZ r a - i tc-fe 

«y hsti, ^mmnf£i \.t^ - ^ ^ ^ y a i otcigm^nso sipm/Eiift^tc 

v^. tfi;r-fe;niis^«, 4-. h^^i^^x^iPi 4 60<;oBl®(c^*sc:i:*^T'^ 
•So ^S^tc, 7|--h-eD^-Y>4 3 0ttJi>ctc ry\^j tc-fe^vh3ti. h^>$;^x 
^ P 1 A & 0 ff - V %:mm-t ^ . Tf- - h if" p -7 X - X CO x& * li . 13 m iS g ic 
3>-r>-9-Cc4 5 0 tC mjE ( Tl- - h if" P mi±) 5: Ifllt ■& 3 t' ^ u . -e 4x ti 

- ^ y ±mmm{£ H P l 4 S 0Oh^>i/-X^^ffiSJEi:<DRgT'<DM^ 
5:^^o z:tlt*;t-hi?P7x-X$:^T-t-5. 
□ - Kt-*-^?7x-X 

:t-h1fD(Z)7x-X(7)«|*3»J-C', •feU^'h^-f>« fp-j tc-fe-yh^ix. 

7^- {C^JttS^'ffc*':^^- ^ (C#fis$ p - r7Si£ (r'-^m/E) ^ X' m V 

^^ni>. KSSIC. 'r-'itmS. iy'-^AiJ) P - K $ T n > > -9- 4 5 0 
ft0t455?:iiLTS^>S^:^^'Pl 460a)'?;'-hlC*5^3tl^„ h^^j;*" 
7.^460OaffiVsGt*. h ^ y X ^ P 1 (460) (C, M^Tt-Al^^'iy 

ms.^m^.L. oLED4 7omi^&igs&-r-5,BP-e.. ^-^frnffitt, h^>t>' 

X^rPl 4 6 0<Z)±T';*--/N'K^'f>^«BElC|Em$*l'S. =i>7-*>-9-4 5 0J: 
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T' la $ ti -5 @ E * V h^yt:f:xiiPl 4 6 O «)ESfflmBb«)M ST S «> i?. 
yi- - A \^ ^ -i y'm!£-^t^i)K ^ ^ y i:^ p. ^ p i <D mmnEb t miLX- & ^ . -fe 

t"- ■$( a - jL- X(D%rX'. h ^ y i/ X ■$( P I 460(D^-hti^. 4-. 
^»*5-a-S:K5t^T,fe^S tl. OLEDS:i^i&-rsfc«)05f-AK^-f ^mffi*^=i 
>f'>-»*-Cs4 5 5 {C|3i!tS4xSo?>C»C, VSWPtt«l5a<Z)/N-<T(J:Ui^t^> h 
igher) Sffi (fl?,l!S®l±) (C M S *i ■& . ^ v^ T V S W P ± t!)^ »J . fiMW<7)fc 
*{CO L E D $:|gKr-r -5 +^)-^«]BE*>#^E-r ^ o BP^., i2^i'h^-f>4 20 /)^ 
rA-fjtCt-yh^^XSt, h^>i;x^P3 (4 6 5);gL0^P4 (44 5) 

M:et± r;;t--7j tc^x.e>n. ^-^'affittJiJlH&«)<fc-5{chv>i?;^^f4 6 0®v 
sG<^-t t-fa« 5 tir=.tt.i:&s>, 'J - xi)^ - b ^(Dmm v sg(pi) 

St-StC, laaii, 40<DPMOSh^>i>X^^S:t)f3i:l/2^-Y>$:Wr 

>>S:lK V D D HS/E^i^ti, pf:6^i:t)ft^$n-5z:i;/)^T'SS) . 04 a. 3o 
OPMOS h^>'t>":;^^f^tt>'2i: l/2^'f>$:WfS 10(7)^^=i>7'>-9-fe* 

u t° ^7 -fe ;b^it ^ M^-t ^ „ imw^^m ^} i^^^ V s p it. mm(D 

\i ^ M )\^ iiPkmir ^) X ti 6 O 2 f -fe M:^ SrflgW, 5:t>*VsG(Pi) 

O L E D(D||ffi^ffc$:1io ^ il/)'!T'§Safigao 2 0(D (2) tf ^7 -fe Jl/ « Jg 

. 4<U S/"J n>'NMOS«)ifT'Ay^7^;b3'r7.NMOS|Sit<D«PT'||^f34x-5 

zi i: Tb's T' * , 

la 3 & S 4 (7) 2 o ( 2 ) f ^7 -fe ;b « , O L E D X ti t: -fe ;b U i/ U 
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ia7«. :^^m<DT i7 7^ ^ zf-^ h U >v^'::<.LEDtr>;'-fe;b«it7 0 0 (Dm^m 

mm h ^ > X (TFT) ( 0IJ X. U i/ U 3 > X t± T ^ ;b 7 r X 2/ g n > & 
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